Ribosomal RNA Genes in the Protozoan Parasite Leishmania major Possess a Nucleosomal Structure.
Little is known about nucleosome structure and epigenetic regulation of transcription of rRNA genes in early-branched eukaryotes. Here we analyze the chromatin architecture and distribution of some histone modifications in the rRNA genes in the parasitic protozoon Leishmania major. Southern blots of MNase-partially-digested chromatin with DNA probes spanning the whole rRNA gene repeat showed that the intergenic spacer presents a tight nucleosomal structure, whereas the promoter region is practically devoid of nucleosomes. Intermediate levels of nucleosomes were found in the rRNA coding regions. ChIP assays allowed us to determine that H3K14ac, H3K23ac and H3K27ac, epigenetics marks that are generally associated with activation of transcription, are enriched in the promoter region. In contrast, H4K20me3, which is generally related to transcriptional silencing, was absent from the promoter region and intergenic spacer and enriched in the coding region. Interestingly, the distribution pattern for H3K9me3, generally linked to heterochromatin formation, was very similar to the distribution observed with the euchromatin marks, suggesting that this modification could be involved in transcriptional activation of rRNA genes in L. major.